Laurdan properties in glycosphingolipid-phospholipid mixtures: a comparative fluorescence and calorimetric study.
Laurdan (6-dodecanoyl-2-dimethylamine-naphthalene) is a fluorescent membrane probe of recent characterization. It was shown that this probe discriminates between phase transitions, phase fluctuations and the coexistence of phase domains in phospholipid multilamellar aggregates. We measured the excitation and emission generalized polarization (GP(ex) and GP(em)) of Laurdan in aggregates of complex glycosphingolipids in their pure form and in mixtures with dipalmitoylphosphatidylcholine (DPPC). Our results show that Laurdan detects the broad main phase transition temperature of the neutral ceramide-tetrasaccharide Gg(4)Cer (asialo-G(M1)) and shows a value of GP(ex) in between that of DPPC and that of ganglioside G(M1). In contrast, Laurdan was unable to detect the thermotropic phase transition of G(M1). The probe also appears to be unable to detect phase coexistence in both types of pure glycolipid aggregates. Deconvolution of the excess heat capacity vs. temperature curves of pure Gg(4)Cer and DPPC/Gg(4)Cer mixtures indicates that the thermograms are composed by different transition components. For these cases, Laurdan detects only the high cooperativity component of the transition of the mixture. The peculiar behaviour of Laurdan in aggregates containing complex glycosphingolipids may result from the inherent topological features of the interface that are conferred by the bulky and highly hydrated polar head group of these lipids.